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(54) ULTRAVIOLET STERILIZATION UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ultraviolet 
sterilization unit which is thin, requires less space, 
and can produce a uniform sterilizing effect. 
SOLUTION: A light guide 3 made from an acrylic 
resin and causing the incidence of an ultraviolet ray 
from an ultraviolet ray source 5 is provided, A light s 
scattering groove 9 and a light reflecting layer are 
formed on one side 7 of the light guide 3, and a 
diffusing plate 1 1 is formed on the other side. The 
ultraviolet ray emitted from the ultraviolet ray source 5 
is made to impinge on the inside of the light guide 3, 
either directly or after being reflected by a reflector 6. 
The ultraviolet ray impinging on the inside of the light 
guide 3 propagates while undergoing total reflections, 

is scattered on contact with the light scattering groove 9, and is emitted from the front 
surface 8 of the light guide 3. The ultraviolet ray emitted from the surface 8 of the light 
guide 3 is further made uniform by the diffusing plate 1 1 and applied to a subject for 
sterilization. 




Machine tianslation of HI 1-386 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computei So the tianslation may not reflect the 
original precisely 

2 **** shows the word which can not be translated 

3 In the drawings, any words are not translated, 



TECHNICAL FIELD 

[Field of the Invention] About an ultraviolet-ray-pasteurization unit, in more detail, with a thin 
shape, this invention can be used foi a lockei, a shoe cupboard, a toilet, a refrigerator., etc , 
and its ar ea is lar ge and it r elates to the ulti a violet-ray-pasteurization unit which can 
demonstrate a uniform bactericidal effect 



PRIOR ART 



[Description of the Prior Ait] Conventionally, the sterilizing unit using the bactericidal effect 
of ultraviolet rays is known. When using such a sterilizing unit, when it heightens a 
bactericidal effect that a large area is covered and it may irradiate with ultraviolet rays, it is 
important 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, since the ultt a violet-i ay-pasteurization unit of 
this invention has a thin shape, it can be installed in a locker , a shoe cupboar d, a toilet, a 
refrigerator, etc., without becoming obstructive. Therefore, a space-saving ultr a violet-r ay- 
pasteurization unit is obtained 

[0020] Since ultraviolet rays are not directly irradiated with the ultr a violet-i ay-pas teurization 
unit of this invention from germicidal lamp glass like before but ultraviolet rays are uniformly 
irradiated from the whole field of a transparent material, moreover, a uniform bactericidal 
effect can be acquired in a large area. 



TECHNICAL PROBLEM 

[Problem to be solved by the invention] However, when a large area tends to be covered and it 
is going to irradiate with ultraviolet rays, it is necessary to put an ultraviolet ray lamp in order 
in parallel with a constant interval. However, to an ultraviolet ray lamp, when putting an 
ultraviolet ray lamp in order in parallel in this way, although a bactericidal effect is large in a 
perpendicular lower part, in the other direction, a bactericidal effect becomes small This is 
canceled, in order to acquire a uniform bactericidal effect in a large area, it is necessary to 
make [ many / as possible ] the number of a lamp, and there is a pr oblem that cost will 
become high. The unit itself becomes large and there is a problem of needing a comparatively 
big space, Since there are many numbers of a lamp, there is also a problem that a maintenance 
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takes time and effort. 

[0004] Succeeding in this invention in view of the problem of such conventional technology, it 
has a thin shape, and is space-saving, and the purpose of this invention is to provide the 
ultraviolet-ray-pasteurization unit which can moreover demonstrate a unifoim bactericidal 
effect 



DETAILED DESCRIPTION 

[0001] 

[Field of the Invention] About an ultraviolet-ray-pasteurization unit, in more detail, with a thin 
shape, this invention can be used for a locker, a shoe cupboard, a toilet, a refrigerator, etc., 
and its area is large and it relates to the ulbaviolet-ray-pasteunzation unit which can 
demonstrate a uniform bactericidal effect 

[0002] 

[Description of the Prior Art] Conventionally, the sterilizing unit using the bactericidal effect 
of ultraviolet rays is known When using such a sterilizing unit, when it heightens a 
bactericidal effect that a latge area is covered and it may irradiate with ultraviolet rays, it is 
important 
[0003] 

[Problem to be solved by the invention] However , when a large area tends to be covered and it 
is going to irradiate with ultraviolet rays, it is necessary to put an ultraviolet ray lamp in order 
in parallel with a constant interval. However, to an ultraviolet ray lamp, when putting an 
ultraviolet ray lamp in order in parallel in this way, although a bactericidal effect is latge in a 
perpendicular lower part, in the other direction, a bactericidal effect becomes small. This is 
canceled, in order to acquire a uniform bactericidal effect in a large area, it is necessary to 
make [ many / as possible ] the number of a lamp, and there is a problem that cost will 
become high The unit itself becomes lar ge and ther e is a pr oblem of needing a compar atively 
big space Since there are many numbers of a lamp, there is also a problem that a maintenance 
takes time and eff ort. 

[0004] Succeeding in this invention in view of the problem of such conventional technology, it 
has a thin shape, and is space-saving, and the purpose of this invention is to provide the 
ultraviolet-ray -pasteurization unit which can moreover demonstrate a uniform bactericidal 
effect. 

[0005] [Means for solving problem] The ultraviolet-ray-pasteurization unit of this invention 
has a tabular Transparent material which has a light scattering means in one field, and the 
ultraviolet ray source is allotted to; the: side of this iransparent material A light reflection 
member is provided in the field in which the light scattering means of the transparent material 
was provided. In the ultr aviolet-r ay-pasteurization unit of this invention, it progresses 
carrying out to tiii internal reflection of the inside of a transparent material, and the light which 
entered from the side of a transparent material is irradiated by the diffusion board from the 
field on the side front of a transparent material, i .e. , the near field in which the light scattering 
means is not provided, by a light scattering means., A diffusion board diffuses ultraviolet rays 
and equalizes the intensity- of the ultraviolet rays irradiated from an ultraviolet-ray- 
ga^cutizaiion unit. The light reflection member has prevented light from leaking froni|||l 

[0006] 

[Mode for carrying out the invention]Hereaf ter , an embodiment of the invention is described 
[0007] The ultraviolet-ray -pasteurization unit of this invention has a transparent material 
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which makes ultiaviolet rays penetiate. The light scatteiing means is foimed in one field of a 
transparent material being able to constitute a light scatteiing means from an ulti a violet-i ay- 
pasteurization unit of this invention in a light scattering groove, and this light scatteiing 
groove being densely foimed near the ultraviolet lay source, and following on separating from 
an ultraviolet ray source — rough — — being foimed like is preferred By this, from the 
field on the side front of a transparent material, ultraviolet rays will be inadiated uniformly 
[0008] As foi an ultraviolet ray source which supplies ultraviolet rays to a transparent 
material, if a bactericidal effect is taken into consideration, what emits ultraviolet rays with a 
peak wavelength of 250-260 nm is preferred 

[0009]Although ultraviolet rays emitted from the above-mentioned ultraviolet ray source are 
made to penetiate and glass, a plastic, etc. should be just suitable, construction material of a 
transparent material has a preferred plastic in respect ol weight, and is preferred especially [ 
of a plastic acrylic at transmissivity of ultraviolet rays or a point of surface hardness ] A thing 
desirable as construction material of a transparent material is poly methyl methacrylate 
(PMMA) (.) It consists of polycarbonate (PC), polypropylene (PP), polyfluoroethylene 
(FTEE), polyvinylidene fluoride (PVDF), a polymethyl pentene (TPX), silica glass, 
multicomponent glass, and these combination 

[0010]Since ultiaviolet lays which leak and come out from a field in which a light scatteiing 
means of a transparent material was provided ate reflected in a field of a side which has not 
established a light scattering means, a light reflection member is provided Things desirable as 
a light reflection member are a polyester sheet, an aluminum plate, and a silver deposition 
film. 

[0011] An ultiaviolet-ray-pasteurization unit of this invention may establish a diffusion means 
for equalizing further ultiaviolet rays emitted from a transparent material This diffusion 
means is provided in a field on a side front of an opposite hand with a field on the back side in 
which a light scatteiing means of a transparent material was provided.. A thing desirable as a 
diffusion means performs diffusion treatment to a plastic sheet, and construction material of a 
desirable plastic sheet, They are polyester, poly methyl methacrylate, polycarbonate, 
polypropylene polyfluoroethylene, polyvinylidene fluoride, a polymethyl pentene, etc A 
diffusion means is stuck so that it may stick to a field of an opposite hand of a field in which a 
light scatteiing means of a transparent material was provided., Or what carried out diffusion 
treatment beforehand on the surface of a transparent material may be used. 
[0012] 

[Working example] The embodiment of this invention is described referring to Drawings 
Drawing 1 shows the outline composition of the equipment using the ultraviolet-ray- 
pasteurization unit concerning one embodiment of this invention, and drawing 2 is the 
detailed sectional view The equipment of drawing 1 adds the lighting device 2 to the 
ultravioiet-ray-pasteuiization unit 1 of this example,. As shown in drawing 2 , the ultra violet- 
ray-pasteurization unit 1 of this example is foimed by the ultraviolet ray source 5 along the 
one side 4 of the tabular transparent material 3, and on the outside of the ultraviolet ray source 
5 . While keeping ultraviolet rays from leaking, the reflector 6 (product made from aluminum) 
for leading the ultraviolet rays inadiated by the opposite hand to the transparent material 3 
with the transparent material 3 side is foimed. In this example, PMMA (560F, Asahi 
Chemical make) was used for the tianspaient material 3., The ultraviolet ray lamp 
(phi lOxL 120mm, Iwasaki Electric make) was used as the ultraviolet ray source 5 The 
ultraviolet rays emitted from this ultraviolet ray source 5 have the wavelength distribution 
which has a peak to a 250-260-nm field in consideration of the bactericidal effect As shown 
in drawing 1 , the end-face tape 13 for preventing the leakage of ultraviolet rays is stuck on the 
sides other than side 4 of the transpar ent material 3 
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[GOI,3]Many light scattering grooves 9 for scattering ultraviolet rays over one field 7 of the 
transparent material 3; and making it emitted to another field 8 side of the transparent material 
3 are formed The section of the light scattering groove 9 is a slot of V shape, In this example, 
the light scattering groove 9 is functioning as a light scattering means. The light scattering 
groove 9 can be formed by machining, laser beam machining, etc., Drawing 3 (a) is a top view 
of the transparent material 3, and shows the interval in which the light scattering groove 9 is 
established. As shown in the figure, the light scattering groove 9 is followed on keeping away 
from the ultraviolet ray source 5 instead of regular intervals, and it is formed so that it may 
become dense. Thus, by forming the light scattering groove 9, it becomes possible from the 
field 8 on the side front of the transparent material 3 to make ultraviolet rays emit uniformly . 
The white reflection film 10 which consists of a polyester sheet (E60L, Tor ay Industries 
make) for reflecting in the field 8 side the ultraviolet rays which leak and come out of the 
field 7 side is formed in the field [ in which the light scattering groove 9 of the transparent 
material 3 was formed ] 7 side The diffusion board 11 for equalizing the ultraviolet rays 
emitted from the transparent material 3 is formed in the field 8 on the side front of the 
transparent material 3 In this example, the reflection film 10 is functioning as a light 
reflection member The diffusion board 11 is functioning as a diffusion means. 
[00 14] The ultraviolet-ray-pasteurization unit of this invention can also be considered as the 
composition which formed the ultraviolet ray source 5 in two sides of the transparent material 
3, as shown in drawing 3 (b). In this case, in order to make ultraviolet rays emit uniformly 
from the field 8 of the transparent material 3, it is preferred to form the light scattering groove 
9 in the portion close to the ultraviolet ray source 5 so that the light scatteting groove 9 may 
become dense [ the light scattering groove 9 ] in the center portion which is separated from a 
rough next door and the ultraviolet ray source 5 as shown in the figure 
[00 15] In the ultraviolet-ray -pasteurization unit 1 of this example which has the above 
composition, the ultraviolet rays emitted from the ultraviolet ray source 5 enter in the 
transparent material 3, after being reflected by direct or the reflector 6. The ultraviolet rays 
which entered in the transparent material 3 advance carrying out total internal .reilecti on, arc 
scattered about by -the Tight scattering groove " 9, and are emitted, from the field 8 on the side 
front of the rransparent material 3. It is further equalized with the diffusion board 1 I, and is 
irradiated with the ultraviolet rays which came out from the field 8 of the transparent material 
3 by the stetilization subject 

[00 16] in ordei to check the effect of the ultraviolet-ray-pasteurization unit 1 of such this 
example, the experiment which investigates the bactericidal effect over Escherichia coli as 
shown in drawing 4 (a) and the key map of (b) was conducted That is, as shown in drawing 4 
(a), Escherichia coli is cultivated to the culture medium 21 in the petri dish 22, and the 
ultraviolet-ray-pasteurization unit 1 of this example was installed in this on [ of the petri dish 
22 ] perpendicular at a 15-cm position. As a comparative example, as shown in drawing 4 (b), 
the bactericidal effect was similarly investigated about the case where only the ultraviolet ray 
source 25 is used In the case of the compar ative example, it installed in a 15-cm position on [ 
of the center section of the culture medium 21 in the petri dish 22 which cultivated 
Escherichia coli ] perpendicular, and UV irradiation was performed in parallel to the above- 
mentioned embodiment. The result was shown in Table L 



[0017] 
[Table 1] 
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[0018]In the case of a comparative example, the result of Table 1 shows that the bacteiicidal 
effect ovei Escherichia coli is dramatically high in the position of B [ directly under ] of the 
ultraviolet ray source 25, but in the position of the positions A and C which are distant from 
directly under [ of the ultraviolet ray source 25 ], it turns out that a bactericidal effect is low. 
On the other hand, when the ultr a violet-r ay-pasteurization unit 1 of this example is used, also 
in the position of the positions A and C which are distant from directly under [ of not only the 
position / directly under / B of the sterilizing unit 1 but the sterilizing unit 1 ], it turns out that 
a bactericidal effect is dramatically high. Thus, when using the ultraviolet-r ay -pasteurization 
unit 1 of this example, it was able to check that covered a large area and a high bactericidal 
effect was acquired . 

[0019] 

[Effect of the Invention]As explained above, since the ultt a violet-r ay-pasteurization unit of 
this invention ot this invention has a thin shape, it can be installed in a locker, a shoe 
cupboard, a toilet, a refrigerator, etc without becoming obsmiclive. Therefore, a space- 
saving ultraviolet-ray-pasteurization unit is obtained 

[0020]Since ultraviolet iays are not directly irradiated with the ultra violet-ray -pasteurization 
unit of this invention from germicidal lamp glass like before but ultraviolet rays are uniformly 
irradiated from the whole field of a transparent material, moreover, a uniform bactericidal 
effect can be acquired in a large area. 



CLAIMS 

[Claim(s)] 

[Claim 1] An ultraviolet-ray-pasteurization unit comprising: 

A tabular transparent material which has a light scattering means in one field 
An ultraviolet ray source allotted to the side of this transparent material 
A light reflection member provided in said one field side of said transparent material. 

[Claim 2] as said light scattering means is densely formed near- said ultraviolet ray source and 
separates from this ultraviolet ray source — rough — ** — the ultraviolet-r ay-pasteurization 
unit according to claim 1 which is the light scattering groove currently formed like. 

[Claim 3]The ultraviolet-ray-pasteurization unit according to claim 1 or 2 which is what said 
transparent material becomes from poly methyl methacrylate, polycarbonate, polypropylene, 
polyfluoroethylene, polyvinylidene fluoride, a polymethyl pentene, silica glass, 
multicomponent glass, and these combination, 
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[Claim 4] The ultraviolet-i ay -pasteurization unit according to any one of claims 1 to 3 which 
is a range whose peak wavelength of ultraviolet rays inadiated from said ulti a violet iay 
source is 250 nm - 260 nm 

[Claim 5]An ultraviolet-iay-pasteuiization unit having fuithei a diffusion means which 
diffuses ultraviolet rays emitted from a field of another side of said light guide plate 
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